We report on 14 patients with instability of the cervical spine secondary to rheumatoid arthritis treated by fusion using a combination of traditional bone grafting techniques and methylmethacrylate bone cement. Successful fusion was achieved in all cases with few complications. The high infection rate reported by other authors was avoided by reducing the bulk of the cement mass and the use of antibiotic impregnated cement.
Introduction
Cervical subluxation in patients with rheumatoid arthritis is an important condition which may require surgical treatment", Many different methods for stabilization have been advocated including the use of methylmethacrylate bone cement 2 -4 , but some authors have found an unacceptably high level of complications with its use 3 • 5 and long-term dura- Table I . Patient details bility of the cement mass has been found wanting", In the 10 year period 1975-1985, 38 cervical fusions were performed on patients under the care of the senior author (JSH) at Harlow Wood Orthopaedic Hospital for subluxations secondary to rheumatoid arthritis. Of these, 14 were thought suitable for methylmethacrylate augmentation.
We would like to present the results ofthese patients along with our experiences of the operative techniques and complications.
Patients and methods
The 14 patients in this study all underwent cervical fusion by the senior author at Harlow Wood Hospital. All had subluxation of the cervical spine at one or more levels associated with rheumatoid arthritis ( Table 1 ).The indication for surgery, in all but 2 cases was a combination of severe neck pain and cervical myelopathy, varying in severity from mild hyperreflexia to frank spastic quadriplegia. The preoperative symptoms and signs of all patients were graded according to the classification of Ranawat! Operative technique All patients were operated upon under general anaesthesia with endotracheal intubation. The cervical spine was stabilized throughout the procedure by either the halo-vest, if present, or by skull caliper traction. A midline posterior approach was employed and the vertebrae exposed subperiosteally. The laminae and spinous processes of the vertebrae were roughened with a high speed dental burr and cancellous bone graft from the posterior iliac crest packed over the exposed bone laterally on both sides of the spine.
The arch of the atlas and spinous processes as indicated were then fixed by a circlage wire passing round, rather than through, their bases. A midline column of acrylic bone cement (Palacos R with Gentamicin, Kirkby Warwick Pharmaceuticals) was then applied over the vertebral spines to include the circlage wires ( Figure 1 ). On occasions separate, straight lengths of wire were included in the cement as a reinforcement. Care was taken to keep the volume of cement mass as low as possible in order to aid wound healing and the cement was copiously irrigated during hardening to minimize the thermal tissue damage. All wounds were closed in layers over suction drainage systems.
Two patients underwent fusion for progressive atlanto-axial subluxation greater than 10 mm with only moderate symptoms and in these cases halo-vest immobilization was not employed.
All cases except one had some degree of atlantoaxial subluxation, but in 10 cases (71%) this was combined with instability at a lower level. In 2 cases instability was present at the proximal or distal end of a solid fusion mass from previous surgery. (Table 2) , and a halo-vest orthosis was used to control their symptoms and allow neurological recovery. Surgery was delayed until adequate symptomatic improvement and neurological recovery had occurred, this taking between 1 and 7 weeks.
No patient failed to improve to a satisfactory level with immobilization of the neck despite severe unreduced subluxations in a number of cases. Initially, methylmethacrylate bone cement was reserved for cases in which it was felt that the patient would not tolerate prolonged halo-vest immobilization or where a long multi-level fusion was required. Latterly, however, following favourable results in the initial patients, it has been used almost routinely. Postoperatively the halo-vest was left in place for a variable length of time depending on patient tolerance and the presence or absence of complications of the device. 
Results
Successful fusion of the desired segments was obtained in all 14 patients. There were no peri-Operativefatalities in this series, although at the time of writing 5 of the patients have died from unrelated illness illustrating the low life expectancy of these patients. One patient developed an infection of the cervical wound, but this completely settled without further surgery using oral antibiotic therapy. Surprisingly, there were 7 cases of infection in the posterior iliac crest bone graft donor wound, but again these healed without further surgery albeit slowly.
All patients improved neurologically following the stabilization of their spines and all were able to walk independently. Neck discomfort was complained of by one patient, but this was adequately controlled by the use of a soft cervical collar. The longest surviving patient in this series was operated upon almost 7 years ago and is still asymptomatic with good mobility <Figure 2).
Discussion
The successful fusion of segments of the cervical spine in patients with rheumatoid arthritis is a valuable tool in the armamentarium of the orthopaedic surgeon. Many techniques have been employed in the past including the use of acrylic bone cement.
Long-term durability of the cement 'instant fusion mass' unsupported by traditional bone grating techniques has been found to be inadequate" and some authors have found unacceptably high levels of wound problems and infections 3 • 5 • We have used a combination of cancellous bone graft and cement reinforced by stainless steel wire and have found that this gives both short-and long-term stability. The problems of infection have been overc~e by keeping the bulk of cement to a minimu~~~d the use of antibiotic impregnated cement in combination with prophylactic systemic antibiotics. The high incidence of infection at the graft donor site may be related to pressure effects from the jacket section of the orthosis and a design modification is being investigated.
The 2 patients in this study whose operation was performed for a recurrence of cervical myelopathy following a previous fusion serve to highlight a very important principle in the treatment of this condition. Careful consideration should be given to the whole cervical spine when contemplating fusion. Any fused segments of the spine will transmit all forces to the intervertebral joints at either end leading to increased stresses at these levels. If minor subluxations are present at levels other than those of the proposed fusion, then it may be appropriate to include these in the fused segment rather than risk future neurological compromise.
Finally, none of the 14 patients in this study required any form of decompression to relieve their cervical myelopathy. No attempt was made at surgery to accurately reduce their subluxations and yet all made rapid and sustained recovery. This has also been our experience with 24 other cervical fusions for cervical myelopathy and it is our belief that it is extremely unusual to need to decompress the upper cervical spine in this condition.
Conclusions
Methylmethacrylate bone cement in combination with traditional bone grafting techniques is a useful method of obtaining initial stability and long-term durability of cervical fusions in patients with rheumatoid arthritis.
We suggest that antibiotic impregnated cement should be used in all cases to decrease the problem of wound sepsis.
